| Parameters
The following parameters were obtained from the SEER database, including marital status, sex, age, race, grade, year of diagnosis, tumor location, tumor size, lymph node status, SEER stage, and mitotic index. The main parameter was each patient's marital status at diagnosis. Marital status was defined as married or unmarried (including single, divorced or separated, and widowed groups). For better analysis, we further separated unmarried group into 4 subgroups as mentioned above. Age at diagnosis was categorized as 3 groups: 18 to 49 years, 50 to 69 years, and 70 years or over. Tumor location was defined by International Classification of Diseases for Oncology site and grouped as stomach, small intestine, colon, rectum and anus, esophagus, and others. Tumor size was defined categorically as less than 2.0, 2.1 to 5.0, 5.1 to 10.0, and greater than 10.0 cm. Stage at presentation was defined as localized, regional, distant, or unknown. The mitotic index was explicitly recorded from 2004 and categorized as less than 5, 6 to 10, 10 or more (per 50 HPFs), and unknown.
The main outcomes were 5-year overall survival (OS) and cancer-specific survival (CSS). Cancer-specific survival was defined from the date of diagnosis to the date of cancer-specific death. In our research, CSS was defined as death because of GIST, excluding other causes of death.
| Statistical analysis
We used chi-square (χ 2 ) test to analyze clinicopathological parameters and applied Kaplan-Meier plots to show OS and CSS. Log-rank test was used for difference comparison. Multivariate Cox proportional hazard models were adopted to analyze the risk factors of prognosis.
FIGURE 1 Patient selection criteria
All data analyses were performed using statistical software package SPSS (Version 19.0). All statistical tests were conducted using a 2-tailed 95% confidence interval (CI), and a 2-side P value of less than .05 was defined as statistical significance.
3 | RESULTS
| Patient characteristics
In total, 6582 eligible patients between 1973 and 2013 were selected from SEER database (Figure 1 ), including 3359 male and 3223 female patients. Among these patients, 4097 (62.2%) were married, 598 (9.1%) were divorced/separated, 1037 (15.8%) were widowed, and 850 (12.9%) were single. The detailed clinicopathological characteristics of patients based on different marital status were summarized in Table 1 .
The marital status of patients was related to gender, age, race, tumor location, and tumor size in GIST (P < .05).
Notably, married cases were more likely to be male (59.4%), while widowed group had the highest proportion Multivariate analyses were conducted for different SEER stages (Table 3) 
| Subgroup analyses of marital status on OS and CSS stratified by age at diagnosis
We further investigated the influence of marital status on prognosis in patients diagnosed at different ages.
Univariate analyses showed that married group had the highest survival rate in all age subgroups: married patients had 9.7% and 10.7% increase in 5-year OS and CSS compared with widowed cases in the subgroup aged less than Furthermore, multivariate analyses were performed for different age subgroups (Table 4) 
| Subgroup analyses of marital status on OS and CSS according to other clinicopathological features
To test the credibility of our results, we performed additional sensitivity and subgroup analyses. Most of the subgroup analyses demonstrated that married group had higher survival rate than unmarried group (Table 5) .
Although no significance was found for some subgroup analyses, such as the analyses of cases of black and other races and cases with lymph node invasion, there were trends showing that married status was related to better survival. 
| DISCUSSION
To our knowledge, this study is the first comprehensive study examining the impact of marital status on the survival of GIST patients. By analysis of the SEER database, we found that marital status was an independent predictive factor for prognosis of GIST. Specifically, our findings showed that unmarried group, especially widowed, had a higher risk of death.
The potential interaction between marriage and cancer prognosis has been indicated by previous studies.
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The further subgroup analysis stratified by SEER stage indicated that married group presented higher survival rate in patients of localized and regional stage, than unmarried ones. This difference was not that significant for distant stage, which may be explained by the limited number of operable cases at distant stage. The proportion of widowed patients in elderly generation (>70 years) was extremely high, which partly indicated the relationship between survival and age in widowed group. Taking this factor into consideration, we also performed subgroup analysis stratified by age at diagnosis. Interestingly, the results demonstrated that married cases had the highest survival rate in all age subgroups. Besides SEER stage, age, and marital status, several clinicopathological features including sex, year of diagnosis, grade, tumor location, tumor size, and lymph node status were independent risk factors for prognosis.
To avoid these confounding factors from affecting the credibility of our results, additional sensitivity analyses were further conducted, which finally confirmed the prognostic role of marital status in patients with GIST. A possible explanation for the correlation between marital status and prognosis may be the psychosocial perspective. A cancer diagnosis could result in psychological distress, which may in turn affect physical health. 25, 26 The psychological stress, with many neuroendocrine mediators involved in, may alter metabolic status and immune system, thus facilitating cancer progression and metastasis. [27] [28] [29] For married patients, their spouses could help them receive more care and relieve their stress. 30 Thus, social support could minimize the harmful influence of stress and restrain tumor progression through several neuroimmune pathways, consequently prolonging cancer survival. 31 Another fact is that marriage could increase the possibility of early diagnosis, thus elevating the curative rate of surgical resection. 32 At the meantime, marriage could also help the patients make quick decisions and undergo more aggressive treatment. 33 Moreover, married patients tended to comply with the prescribed medicine more constantly. 34 Besides, marital status could reflect financial status, which could affect the clinical decision and quality of medical care. And the different financial status could lead to different prognostic outcomes of cancer patients. 35 Beyond the marital status and its correlated factors, multivariate analysis on OS and CSS in this study did reveal some other factors impacting the prognosis of patients seemingly unrelated with marital status. Most of these factors are related with tumor itself, indicating the malignant degree and metastasis intendancy. The specific effect of these factors on survival prognosis is basically consistent with our conventional knowledge. Grading of tumors reveals the differential degrees. The less differentiated, the more likely for the tumor to metastasize, ultimately leading to early bad endings of patients. The results supported this pattern. Similar results can be obtained in size, stage, and lymph nodes. To conclude, lager tumors, distant stage, and positive lymph node invasion are all risk factors negatively impacting patients' prognosis. More intriguing is that the location of GIST may come with diverse OS. This is particularly true for colon GIST. Gastrointestinal stromal tumor in colon comes with clearly worse prognosis compared with other sites. This may be correlated with early and more common metastasis.
Though we performed the present research comprehensively, some potential limitations need to be noticed. First of all, the retrospective nature of the research may lead to bias. Second, the SEER database did not offer detailed therapeutic information such as chemotherapy and molecular targeted therapy, which may also affect the survival of GIST patients. Third, only the marital status at diagnosis was recorded by the database, but the changes of marital status, quality of marriage, and duration of marriage were unknown. In addition, other socioeconomic factors such as education and financial status were not recorded by the SEER database, which may potentially interfere with the analytical results.
In spite of these mentioned limitations, our study has several obvious strengths. The data were collected from an authoritative database on cancer incidence and survival. And the study cohort was population-based and identified from multiple centers. Also, we chose both OS and CSS as main outcomes, which may make our findings more accurate. Additionally, we categorized unmarried patients into divorced/separated, single, and widowed groups, and separately analyzed each tumor stage and age group, by taking various clinicopathological risk factors into consideration.
In conclusion, our study suggested a strong correlation between marital status and prognosis in GIST patients; marriage could be a protective prognostic factor for survival, and widowed patients had a higher risk of death. Therefore, the unmarried patients, especially the widowed cases, need more social care and better psychological support.
| CONCLUSION
Marital status has been demonstrated as a predictive factor for prognosis in various malignancies, but its role in the survival of GIST remains unclear. Base on SEER database, we performed a comprehensive study examining the impact of marital status on the survival of operable GIST patients for the first time. Our findings indicated that marriage could be a protective prognostic factor for survival, and widowed patients had a higher risk of death.
